We report a case of recurrent pyogenic vertebral osteomyelitis associated with type 2 diabetes mellitus. A 51-year-old male was admitted to our hospital because of lumbago and general fatigue, with multiple ulcers on the soles of his feet. Staphylococcus aureus was isolated from peripheral blood and the foot ulcers, and 67 Gallium scintigram showed abnormal isotope uptake, accumulated at the lower thoracic spine. Antibiotics were administered and the patient underwent intensive insulin therapy. Magnetic resonance imaging (MRI), performed after the levels of C-reactive protein decreased to 0.0 mg/dl, indicated old inflammatory changes at the Th8 -Th9 spine and antibiotics were stopped. Unexpectedly, 8 days later the patient complained of lumbago with fever again, and MRI showed acute inflammatory changes at the same lesion site. This case report suggests that it is important for complementary antibiotic therapy to continue after signs of inflammation have disappeared in cases of pyogenic vertebral osteomyelitis.
Introduction
Pyogenic vertebral osteomyelitis is a serious complication of diabetes. 1 -3 Delays in diagnosing this disorder are often reported, 4 and can result in grave complications. 5 There is no uniform approach to treating pyogenic vertebral osteomyelitis and both the duration of any antibiotic regime and the indication for surgical intervention are controversial points. 6 In this report, we describe a rare case involving a patient with type 2 diabetes mellitus, with ulcers on the soles of his feet, who developed recurrent pyogenic vertebral osteomyelitis.
Case report
A 51-year-old male was admitted to our hospital on 24 April 1999 with lumbago and general fatigue. In 1989, he had been diagnosed with type 2 diabetes mellitus, but received no treatment for this condition. In April 1997, the patient had been admitted to our hospital with cellulitis of the lower extremities, caused by foot ulcers. Between Z Isobe, T Utsugi, Y Ohyama et al.
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1997 and April 1999, his blood sugar control had been poor (HbA 1c 8 -10%) although oral hypoglycaemic agents (glibenclamide 6.25 mg/day and voglibose 0.9 mg/day) had been prescribed. Symptoms of lumbago first started on 3 April 1999, and had worsened despite anti-inflammatory medication (diclofenac sodium 75 mg/day).
On admission, this patient was 166.0 cm tall and weighed 61.2kg (body mass index, 22.2 kg/m 2 ). His body temperature was 36.7°C, blood pressure was 170/90 mmHg, and heart rate was 92 beats/min. A systolic murmur was audible at the second right sternal border (Levine III). Small ulcers were observed on the soles of both feet and his sensation of vibration and the deep tendon reflexes appeared to be decreased at the bilateral lower extremities.
Laboratory findings (urinalysis and blood counts/blood chemistry) on admission are listed in Table 1 . Tuberculin skin test was negative but Staphylococcus aureus was isolated from both the peripheral (arterial and venous) blood and foot ulcers. Fundus examination revealed Roth's spots and simple diabetic retinopathy in both eyes. Infective endocarditis was ruled out by echocardiography.
On the basis of these clinical findings, the patient was diagnosed with sepsis and poorly controlled type 2 diabetes. On day 5 postadmission, he began an intensive insulin therapy and antibiotic regime (cefazolin sodium). Figure 1 shows the clinical course during hospitalization. A 67 Gallium scintigram was performed to survey the extent of inflammation on day 21, and 
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abnormal isotope uptake was visible at the lower thoracic spine (Fig. 2) . He showed marked clinical improvement after antibiotic therapy was administered, and C-reactive protein (CRP) levels decreased to 0.0 mg/dl on day 45. Magnetic resonance imaging (MRI) performed on day 47 revealed old inflammatory changes at the Th8 -Th9 spine, where the abnormal isotope uptake had been detected by 67 Gallium scintigram (Fig. 3A) . Antibiotics were stopped on day 50 but, unexpectedly, the patient complained of lumbago with highgrade fever on day 58 and his CRP levels had risen to 10.0 mg/dl (Fig. 1) . A T1-weighted MRI scan performed on day 63 showed a hypointensity signal, and T2-weighted MRI showed a hyperintensity signal, at the Th8 -Th9 spine (Fig. 3B ). These observations corresponded to acute inflammatory changes resulting from pyogenic osteomyelitis. A further course of cefazolin sodium began after S. aureus was again isolated from peripheral blood, and the strain showed the same sensitivity for antibiotics as observed following previous isolations. The patient's condition then improved and he was transferred to a specialist hospital and evaluated for orthopaedic surgery.
Discussion
Certain conditions appear to predispose a patient to vertebral osteomyelitis. Most notable is diabetes, which has been noted in 19% of patients with vertebral osteomyelitis. 1 -3,6 Patients with diabetes have a diminished host-immune response, making them prone to infection, particularly with staphylococci. 7, 8 Blood-bone seeding of the vertebral body may occur in two ways. Direct arterial seeding stems from nutrient arteries derived 2, 6 Less common sources of metastatic infection include dental infections/procedures, thrombophlebitis and respiratory infections. Positive blood cultures are identified in 14 -50% of patients with vertebral osteomyelitis, especially during febrile periods, 2,6 and S. aureus is the most common pathogen found, accounting for 55% of all cases and over 80% of all Grampositive isolates. 1, 2, 4, 6 In our case, ulcers on the soles of the patient's feet were the most likely source of seeding, because the strain of S. aureus isolated both from peripheral blood and the ulcers themselves had the same antibiotic sensitivity.
In the evaluation of spinal infection MRI has assumed an important role, 6, 12 with a sensitivity, specificity, and diagnostic accuracy equivalent to combined technetium-gallium imaging in the diagnosis of vertebral osteomyelitis. Typically, T1-weighted MRI images reveal confluent decrease in signal in the affected vertebral body while T2-weighted MRI sequences reveal increased signal intensity. 6, 12 Our case was also diagnosed as vertebral osteomyelitis after observing the abnormal accumulation of 67 Gallium in the lower thoracic spine, and detecting inflammatory changes at Th8 -Th9 using MRI. In the spine, the lumbar region is the most common site of vertebral osteomyelitis, however, followed by thoracic, with the cervical spine being least common. 13 There is no consensus on the preferred dosage, route and duration of antibiotic therapy for vertebral osteomyelitis. 6 Some authors advocate a 6 -8-week parenteral regime; others propose 4 -8 weeks of parenteral therapy, followed by 2 months of oral treatment. 14 -16 In one report, patients receiving < 4 weeks' parenteral antibiotic therapy either failed treatment outright or relapsed more often than those on regimes > 4 weeks long. 2 Conversely, 6 -8 weeks' parenteral therapy had been recommended for uncomplicated cases because no difference in symptomatic and neurological outcomes, or recurrent infections, persists between those treated for 8 weeks and those treated > 8 weeks. 6 In our case, parenteral therapy was maintained for 45 days, ceasing on the fifth day after CRP levels were 0.0 mg/dl. Unexpectedly, vertebral osteomyelitis recurred 8 days after the antibiotics had been stopped.
This case report suggests that continuing antibiotic therapy after signs of inflammation have disappeared is very important in cases of pyogenic vertebral osteomyelitis. The optimum route of antibiotic administration (parenteral or oral) in these cases remains to be resolved.
